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UNITEID 

This  invention relates to receiver apparatus for 
utilizing'a' television signl::representing a scanned. 
subje'ct in natural color, and-more particularly 
fo a synchronizing system for use in such 
ratus fo synchronize a color-fllter  disc therein 
with a- received color television signal. 
Ifbas been round experimentally that substau- 
tiallyall colors can be visually simulated in re- 
production by the addition in  proper proportion 
or brlghtness' of: three  col0r- components. Thèse 
color components are a somewhat orunge-red, 
nearly pure green; and a  violet blue: For con- 
venience; they will bereferred fo hereinafter as 
red, green, and blue, and shalI be designated 
the three"standard" colors. 
In col0r tetevision, transmission systems of-. the" 
type underconsideration, i is necessary fo make 
a tri-color analysiS of he subject scamned by- 
the transmitter pic*ure-converting-device: This 
analysis may-be' mode by passing light- from the 
scanned'subject'-through red, green and blue light: 
fllters in- a- sequential manner. To accomplish 
this; thèse: fllters are- frequently mounted on a 
rotatable'shaftin the form of a composite color 
filterdisc, and thisdisc is rotted at a predeter- 
mined speed so that  the  fllters are plced se- 
quentially in the light path between the scanned 
sulbject' and - the piCtureconverting- device. The 
light transmited through the filters  is utilized  
by the convertïng'device fo generate video,sigrals 
in recurring groups"of three sequenis,1 col0r ' flelds 
representing the three standard colors, the pre- 
ferredsequence of the color' flelds being red,. blue 
aud green. The color television signal trans- 
mi'tted': by" such a- system includes the usual line 
 nd fleld:synchronizing-signal components; video 
signal components and: in  addition, a furth'er 
syncïronizingsignal comportent which irïdicates 
every thirdfleld, that  is, each group of thethree 
sequential color flelds. This further synchroniz 
ingsignal component usually takes the form of 
 " burst ' of pulses that occurs ai  the beginning of 
ech group' of sequential color flelds; and: shall 
bereferred fo, herein' as-the "color synchronizing.- 
signalcomportent" ofthe television signal. 
In the' television receivers operating in con- 
Junctionwith the.afore-described  color television 
transmission system» it is usUal practice:to provide 
 colvr-fllter disc' containing lght filters  corre- 
sponding t those utilized in the transmitter; 
This col0r-lïltèr disc' is mountèd on a rotatab-le 
shaft and, is driven in- synchronism- with the re- 
ceived:television signal-so that the- diffèrent filters 
of  the .colbr dïsc  are placed sequentially/in the 
ltghpath between an observer andthe recelver 
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imagereproducing tube in- correspondence- witl 
the sequentîal]y received-color-fields of the tele- 
vision, signal'. In this" manner, the visual effect 
of  an  image in full color is reproduced by the 
 receiver: 
One system that has-been proposed for effecting 
such synchronism between the receiver color, 
filter disc- and a received television signal, com- 
prises a magnetic generator mechanicallycoupled 
10 fo the  dise and constructed fo generatea signal 
indiCat'mg the:rotational speed thereof. This gen- 
erated signal is compared-in a suitable network 
with a  synchronizing-signal component of the 
received television signal, anda signal is de- 
là veloped thereby' for controlling the speed of the 
disc fo maintain synchronism between if and the 
recéived televisionsignal: This sYstem bas proven 
unsatisfactory as the magnetiC generator isrela- 
tively complicated and expensive since it requires 
G0 
permanent magnets or excited  electro-magnets 
fo produce its fïeld flUX, and:since ît also requires, 
 pick-up coil of a great many turns fo generate 
 signal of sufficient amplitude tobe usable for 
5 synchronizing purposes. A further objection fo 
the. magnetic, generator is the ïact that, it gen- 
erates avsrying magnetic fleld which may inter- 
fere with the deflection of the electron beam in 
the receiver image tube fo cause distortion, in-the 
reproduced image. 
3O Because of the inherent disadçantages of the 
magnetic generator, a sirnïla synchronîzing sys- 
rem bas been  proposed which:utilizes an electro- 
stuticgenerator. However, the electro-static gen- 
eratorhasalso:been round fo be: impractical, since: 
35 it requires a relatively large variable capacitor 
in orderthat the  generated signal may bave an 
appreciable . amplitude. In .addition fo its cum- 
bersome size; this-capcitorpresents' a relatiVely 
40  high, impedance fo stray electro-static flelds an-d 
extraneous signals representing, the stray flelds  
may be devel0ped since the generat0r bas nO 
means of flltering out thèse extraneous signals: 
without uffècting the. desired signal. 
45 If .is an object of the' present invention to pro- 
vide an improved system for synchronizing the. 
co]or«filter disc Lu-col0r televilon apparatus with. 
a synchronizing, signal, in which  the afore-dë: 
scribed: disdvantages are- substantially obviated: 
50 The  features of this invention which re be 
lieved .fo be new are set forth with prïcularity 
in ' the appended claires. The invention itself, 
tiowever, together with . further- obec and 
vantagesttiereof my best. be understood bY ref 
55 erence to the following description when taken 
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in conjunction with the accompanying drawings, 
in which: 
Figure 1 shows in block ïorm a coïor teievision 
receiver embodying the synchronizing system of 
the present invention, and 
Figure 2 shows schematicallY the synchroniz- 
ing system of the invention. 
The color television receiver oï Figure 1 
cludes a usual radio-frequency amplifier 9 of 
any desired number of stages, a rst detector 
, an intermediate-frequency amplifier 2 of 
one or more stages, a second detector 3, and a 
video amplifier 4, all connected in well-known 
manner. The input terminals of the radio-ïre- 
quency amplifier 9 may be connected to a suit I 
able antenna 5 and the output terminals of the 
video amplifier 4 are connected to the control ' 
electrode and cathode of a receiver image-reproN 
ducing device  6. 
The line and field synchronizing-signal com- 
ponents of a received television signal maY be 
separated from the other components thereof 
by means of. a synchronizing-signal oeparator 
connected to the output terminals of the second 
detector 13. One pair of output terminals of the 
separator 17 are connected to a field-sweep gen 
erator 16, and a second pair of output terminals 
of the separator are connected to a line-sweep 
generator 19. The output terminals of the field- 
sweep generator 16 and oï the line-sweep gen- 
erator 19 are connected respectively to the field- 
defiection elements 29 and the line-defiection 
elements 21 of the reproducing device 16. 
A color-filter disc 22 is mounted on a shaft 23, 
and this shaft is rotated by means of a drive mo- 
tor 2 to place light filters corresponding to the 
standard colors sequentially between the screen 
of th device 16 and an observer, not shown. 
The input terminals of the motor 24 are con- 
nected to a suitable alternating-current source, 
not shown, through a winding 25 oï a saturable 
reactor 26. A modulator and detector unit 
is coupled to the shaft 23 fo generate a pulse! 
signal indicating the revolutions of the shaït, and 
this unit operates in a manner to be described 
hereinafter. The pulse signal output of the 
unit 27 is utflized for synchronizing purposes, in 
a manner also tobe described. The unit 27 has 
a pair of input terminals connected to the line- 
sweep generator 19, or to any suitable high-fre- 
quency signal source. 
The color synchronizing-signal comportent of 
a receiv.ed color television signal may be sep- 
arated from the other components of this signal 
by means of a color synchronizing-signal sepl 
arator 28 having its input terminals connected to 
the output terminals of the second detector 13. 
The output terminals of the separator 29 are 
connected to a pair of input terminals of a phase 
detector 2, this latter circuit having further in- 
put terminals connected to the output terminals 
of the unit 27. The output terminals of the 
phase detector 29 are connected to a winding 
39 of the saturable reactor 29. The phase de- 
tector 29 may be similar to the one disclosed in 
copending application 8erial No. 99,253, filed 
June 15, 1949, now Patent No. 2, 558, 390, granted 
June 26, 1951, entitled "Television leceiver 
Cathode-lay Tube 8ynchronizing Circuits" in 
the name of loschke et al., and assigned to the 
present assignee. 
The radio-frequency amplifier 19 and first de- 
tector I I of the color television receiver may be 
adjusted to tune the receiver to a color television 
signal intercepted by the antenna I. This sig- 

nal is then amplified in the radio-frequency am- 
plifier 19 and heterodyned to the selected 
termediate ïrequency of the receiver in the first 
detectorl. The intermediate-ïrequency signal 
produced by the first detector is amplified in 
the intermediate-frequency amplifier 12 and de« 
tected in the. second detector 13.. The resulting 
video signal is amplified .in the vide.o amplifier 
14 and supplied to the reproducing device 16 to 
10 control the intensity of the electron beam in this 
device, in usual fashion. 
The field and line synchronizing-signal com- 
ponents oï the received color television signal 
are removed thereïrom by means of the syn- 
15 chronizing-signal separator 17 and are used to 
drive the field-sweep generator 18 and the line- 
sweep generator 19 in synchronism with the re- 
ceived signal. These generators, in turn, cause 
the electron beam in the reproducing device 
20 tobe scanned across the screen oï this device in 
synchronism with the received signal and, in con- 
junction with the video signal supplied to the 
control electrode of this device, enable the device 
to reproduce the image represented by the color 
25 tèlevision signal. 
The color synchronizing-signal comportent of 
tl]e television 'signal is removed therefrom bY 
means of the separator 28. As previously de- 
scribed, this component usually comprises a burst 
30 of pulses recurring at every third field to indi- 
cate the groups of standard color fields. The 
separator 28 may comprise a filter tuned to the 
repetition ïrequency of the pulses within each 
burst, and a rectifier for rectifying these pulses 
35 to produce a relatively broad unidirectional col- 
or-synchronizing pulse in response to each of the 
bursts. These relatively broad color synchroniz- 
ing pulses are supplied to the phase detector 29. 
The modulator and detector unit 27 generates, 
40 in a manner tobe described, a pulse signal indi- 
cating the rotational speed of the disc 22. This 
pulse signal is applied to the phase detector 
wherein itis compared with the color synchro- 
nizing pulses from the separator 28. The phase 
45 detector 29 enerates a unidirectional control po- 
tential having amplitude variations which are 
proportional to phase variations between the gen- 
erated pulse signal and the color-synchronizing 
pulses. This control potential is applied to the 
50 winding 9 of the saturable reactor 28 and the 
resulting current through this winding deter- 
mines the saturation of the core of the reactor 
and, therefore, the effective inductance of the 
winding 2. Any variation oï the effective in- 
55 ductance of the winding 25 changes the value of 
the alternating current potential supplied to 
the drive motor 24 and, hence, changes the speed 
of the motor. The system may be arranged so 
that the color disc is rotated by the motor in syn- 
60 chronism with the sequentially received color 
fields of the incoming color television signal. 
Any tendency of the drive motor to run at other 
than sFnchronous speed produces a change in the 
phase relation oï the signal compared in the 
65 phase detector 29 and a corresponding variation 
in the current through the winding 39. The 
change of current in the winding 9 causes.a 
modification in the alternating-current potential 
supplied to the motor 2 and, hence, the motor 
70 speed in a direction to oppose this tendency and 
maintain sFnchronism between the color disc 
and the received color fields. 
The modulator and detector unit 27 and the 
phase detector 29 are shown schematically in 
75 Figure 2. The unit 27 includes a pair of input 
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terminals {} connected fo the line-sweep gen- 
erator 9 of Figure 1, or other suitable high-fre- 
quency signal source. One of the terminals 56 
is grounded and the other is connected fo a 
stationary electrode 6! of a variable-impedance 5 
device 2. The device 2 includes a rotatable 
vane 63 which is mounted on the shaft 23 of 
Figure 1 and is rotated thereby between the elec- 
trode 6! and a further stationary electrode 64, 
fo vary the impedance between the stationary 10 
electrodes §l, 64. 
The electrode 64 is coupled fo the control elec- 
trode 66 of an electron-discharge device 5'6 
through a capacitor 6 shunted by a resistor 55. 
The electrode 4 is further coupled fo ground 15 
through an input circuit tuned fo the frequency 
of the line-synchronizing components and com- 
prising an inductance coil 6{} shunted by a vari- 
able capacitor 6{}. The cathode 6! of the device 
66 is connected fo ground and the anode 62 is 20 
connectèd to the positive terminal of a source 
of unidirectional potential 63 through a resistor 
64. The anode 62 is further coupled fo the con- 
trol electrode 66 of an electron-discharge device 
6{} through a coupling capacitor 57, and the 25 
anode is connected fo ground through a resistor 
65 shunted by a by-pass capacitor 59 the control 
electrode '66 being connected fo ground by means 
of a grid-leak resistor 7{}. The cathode 7! of 
the device 66 is connected fo ground, and thè 30 
anode 72 of thiæ devici iæ connected fo the posi- 
tive terminal of the source 63 through a resistor 
7 and fo ground through a resistor 7S. 
The anode 72 of the device 66 is coupled fo the 
control electrode ! of a device $2 through a 35 
seriis-connected resistor 5 and capacitor 63. 
The control electrode 6! iæ connected fo ground 
through a grid-leak reæiætor 64. The device $2 
is included in the circuit of the phase detector 
29 of Figure 1, and a pair of input terminals $6 
40 
of the phase detector are connected fo the sep- 
arator 28. One of the terminals 6 is connected 
fo the junction of resistor 76 and capacitor 63 and 
the other is grounded. The anode 66 of the de- 
vice 62 is connected fo the positive terminal of a 45 
source of unidirectional potential  through a 
resistor  and this anode is connected fo ground 
through a resistor $9. The cathode 9{} of the de- 
vice 62 is connicted fo the cathode 9! of an 
electron-discharge devici 92, and these cathodes 50 
are connected fo ground through a common 
cathode resistor {}3. The anode {}4 of the device 
92 is connected fo the positive terminal of the 
source 67 through the resistor 96 and this anode 
is connected fo ground through a resistor 96. The 
55 
anode $6 of the device 62 is further coupled fo 
the control electrode 97 of the devici 92 through 
the capacitor 95, and this control electrode is 
connected fo the cathode 9 ! through a resistor 99. 
The anode 94 of the devici 92 is connected 60 
through a series-connected resistor 0 and ca- 
pacitor {}, fo the control electrode 52 of an 
electron-discharge device 1{}3, this control elec- 
trode being connected fo the negativi terminal 
of a biasing source C--, now shown, through an 65 
adJustable resistor {}4. The cathode 56 of the 
device {}3 is connected to ground. The screen 
{}6 of this device iæ connected fo the positive 
terminal of the source 67 through a resiætor 1}7 
and fo ground through a resistor ! 68. The anode 70 
{}9 of the device {}3 iæ connected fo the positive 
terminal of the source 67 through a winding 36 
of the saturable reactor 26, this winding being 
connected across the output terminals ! !{} of the 
phase-detector 29. The anode {}9 of the devici 5 

6 
{}3 is byipassed fo ground through a capacitor 
l. 
The line-synchronizing signals from the line- 
sweep generator {} are supplied fo. the input 
terminals 6{} as designated by the wave form §. 
The varie 3 is mounted on the color-disc shaft 
23 of Figure 1, and rotation of this varie alters 
the impedance between electrodes 6! and 64 so 
that the signal ! ! 6 is passed fo the tuned circuit 
6{}--6{} with maximum amplitude when the varie 
is aligned with the electrodes 6! and 64 as illui- 
trated and with decreased amplitude for all 
other positions of the varie. In this manner, the 
signal 6 is amplitude moduiated fo indicate 
the revolutions of the shaft 23 and, hence, of the 
color disc 22, the modulated signal being desig- 
nated by the ïvave form ! ! 6. 
The assembly 62 may take any suitable ïorm 
and the illuitrated embodiment may be used in 
conjunction with a Color disc having a first group 
of three color filters corresponding fo the three 
standard colors mounted on one-half of ifs face, 
and a second group of three color filters corre- 
sponding fo the three standard colors mounted 
on the other hall of ifs face. The varie 63 causes 
a puise tobe moduiated on the signal 6 for 
each 180 ° rotation of the shaft 23, and the varie 
is oriented on the shaft so that this puise occurs 
immediately preceding each of the two groups 
of color filters on the color disc. 
The device 66 is connected to form a well- 
known grid-leak detector circuit, and the net- 
work 69, 6 forms a tuned input circuit fo the 
detector. The network 69, 66 il tuned fo the 
carrier frequency of the modulated signal 
which is passed fo the detector, substantially 
extraneous signals being suppressed by this net- 
work. The circuit of the device 6 detects the 
amplitude-moduiated signal 6, and the values 
of the circuit elements are ruade such that the 
device acts as a limiter for the peaks of the 
signal ,nd, therefore, addit:onally acts as a 
shaper for the modulation on the signal 
Thus, the puises modulated on the signal ! 6 ap- 
pear in the anode circuit of the device 66 
versed in phase and shaped as shown by the 
wave form !. 
The signal 17 iæ amplified and reversed in 
phase by means of the device 66, and positive 
polarity puises  are supplied fo the control 
electrode ! of the device 62. The relative broad 
positive polarity puises are also supplied fo the 
control electrode ! from the color synchro- 
nizin'g-signal separator 2 of Figure 1 by way of 
the terminals 66, these latter puises being desig- 
nated I{} and appearing as pedestals for the 
narrow puises ! , as shown. 
The devices 2 and 92 are connected fo ïorm a 
well-known muitivibrator circuit in which the 
device {}2 iæ normally conductive and the device 
82 is non-conductive. The application of a posi- 
tive PUiSe of suflicient amplitude fo the control 
electrode ! trips the muitivibrator fo a æecon- 
dary condition wherein device 2 becomes con- 
ductive and the device {}2 non-conductive. The 
muitivibrator remalns in this secondary condi- 
tion, after the trafling edge of the applied posi- 
tive puise, for a rime determined by the rime- 
constant of the capacit0r {}6 and its associated 
circuit. In the present system, the multivibra- 
for is arranged so that the leading edgi of a 
pulie ! ! $ pedestalled on a puise ! ! $ trips it from 
ifs normal fo ifs secondary condition and the 
rime-constant of the circuit of capacitor {} ls 
such that the potential drop immidiately fol- 



loWtng the trailing edge of the pedestal pulse 
is sucient to return the multivibrator fo its 
original condition. 
,In this manner, the :multivibrator genera-tes 
varyïng-durtion pulses, designated bY he wave 
fom 2, across the resistor . he :du.ration 
of e individual ulses 2 depends uçon the 
te of the oeraGng cycle of the mUlïv.ibrator 
as deed by the Rhase relation betWeen 
copared pulses 8 and 9. TheRulses 
afWamplified in the device l $, and the amplfied 
Dulses DRearing in the anode circuit ëf hfs 
vice are tegrad by mèa o he capacir 
  in conunction with the winding $ whereby 
aunidirectional control Signal fiows through this 
winding, the control signal .havi amplitude 
variatio corresRonng With changes in the 
Rase relGon between the color-synchronzing 
Rulses 9 and the puces 8 produced by the 
de.cr . VariaGons in he Signal through 
the winding , in tn, cause variatio in the 
ss$uration of the cote of e saturable reacr 
6 which,  turn, cause an alterati0n in -th et- 
fciVe .nductance er the winding 2. The 
tersion in the effective inuctance of the wind- 
ing  alters the alternating current potentiàl 
sDplied to the mor 2 and, hence, the speed 
Of the mor. y tendenc 0f the motor to run 
at 0ther than synchron0us sped causes a phase 
dplacement between the pue sigsals   and 
 9, and this displacement ives rise te an 
plitude change in the control signal generated 
by the phase detecr, th change occurring in 
a direction to compeate for such tendency. 
For example, should the motor speed tend te 
decreaSe below the synchronouS speed, th 
pulses  as apped to the phase dtecr 
would shift relative to the color-synchronizing 
plse  9 in a direction t0 caus he individual 
duratio of the puises 2S generated by the 
multivibrator o decrease a proportiDnal 
amount. In the mater described, this causes 
a correspondi increase in the alternating- 
current potential applied to the motor  SHd, 
hence, the speed of the motor tends fo increase 
to the synchronous sped. The reverse opera- 
tion takes place should the speed of 'the mor 
tend  inCrease abov the synchronous speed. 
Th resisr  is ruade variable to estabHsh a 
desired itial rlation between the speed of the 
color disc and the incong celor-sYnchronizing 
signal, this relation being maintained in te 
afore-describëd mater. 
In th illustrsted embodiment, the signal 
which is modated and detected in the unit 
of Egure 1 is derived from hè line-sweep gen- 
erar . Itis  be understood, however, that 
any suitable high-frequescF -sïnàl may e .uti- 
lized for this prpOse, the lesynchr0nizing:sig 
nal beisg ed .m.rely for -pUrp0ses of convn- 
ience and ec0nOmy. 
e assembly 2 which .funCtions o .modutte 
the signal    re]atively smaH and iUexçsnsive 
as compared to capacitor ssemblïes euired 
the çrior art type 0f electre-Sttic genertors. 
Moreowsr» substhntial]y a]l braneous signa]s 
produced by the assemtly 2 due fo Say electro- 
static fields are s,ppressed .by the uned circ.uit 
59, 69 since this Circuit supplies enly th sïgnl 
frquency of th signal I.5 OEo thè dCectÙr cir- 
cuit. Therefore, hese extrane sïgnls de net 
appear in the oWtput of the present system. 
The present invention hs ben desrlbe 
conjunction with a col0r telewisien reciver since 
it fin ready application in such aNparat. 
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However, itis alparent that he synchronizing 
system may .s2so be usei in conjunction wûh .a 
color television transmïtter for the Saine Syn- 
chronizing purpose. 
5 Whfle a particular embodiment of the in,en- 
tion bas been shown and described modifications 
may be ruade and itis inçended in the appendéd 
claims to cover all such modifications as fall 
within he true .spirit and scope of the iiVen- 
10 tion. 
I claim: 
i. A sYstem for syrfchronizing the speed er an 
electric motor with a synchronizing signal com 
prising: a carrier-signal soure; a variable-ïm 
15 pedance device coupled to said source nc] driVC 
by sgid mor for modulating said carier slgflal 
in accordance with the revolutions of said motor.; 
a detector circuit coupled to said variab]e-im- 
pedance deice for detecting said modutated sig- 
20 nal fo produce a slgnl indicating he revolu- 
tions of said motor; a ohase-detector circuit cou- 
pled -te said first-named detector cïrcuR and re- 
sp0nsive te said synchronizing signal aid o said 
revolutionsindicating signal for producing a con- 
25 trol signal having variations proportionl fo 
phase variations between said synchronizing Sig- 
nal and said revolutions-indicating signal; and 
means coupled to said phase-deteCtor circuit and 
responsive to said contrbl signal or controllfing 
0 the speed of said motor in a direction fo compèn 
saté for such phase variation. 
2. A system for synchronizing the speed of an 
electric motor with a synchronizing signal com- 
prising: a carrier-signal source; a varisble-im- 
S5 pedance device coupld to said source and driven 
y said motor for modula.ting said crrier signal 
in acordance with he revoluti0ns Of Said motor; 
a detector circuit for detecting said moduiated 
sigHal to produce a sgnal indlcating he r6Vol- 
.40 tions of said motor; a circuit tuned to the fre- 
qunCy o said carrier signal coupling sald de- 
tector circuit to said variable-impedance device; 
-a phasedetector circuit coupled to said firs- 
named detector cirult and responsive fo said 
45 synchr0niZing signal and to said revolutions-in  
dicating signal for producing a control signal 
having amplitude variations proportional to 
phase variations between said synchronizing sig- 
nal and said Tevolutions-indicating signal; and 
50 means Coupled to sid phase detector circuit and 
ëspOnsive fo sad control signal for controlling 
th speed o said motor in a direction to c0m- 
pei_ste for súch phase Vriations. 
3. A systëm for synchronizing the sped of an 
5 e!¢ctr.ic motor with a synchroriizing signal com 
prising." a r0tata]olë shaft mechanically coupled to 
said m0tor a carrier-signal source a variable 
inpedance device coupled to said source and ïn- 
cluding a vane sUpported by said shaft to be 
60 rotated between a pair of Stationary electrodes to 
vary the capacitive ïïnpedance between said elec- 
trodes o .modulate said carrier signal in accord- 
ance with therevolutions of said shaft; a detector 
circuit coupled to sid varia'ble-impedance de 
65 vice for -detecting said moduiated signal to pro- 
duce a signal ind:icaing the revolutiins of said 
shaft; a phase-detector circuit coupled to said 
first-named detectoï" circuit and responsive to 
said synchronizing signal and to ,sald revolutior/s- 
70 indicating signal for producing a Cïntrol signal 
hgving amplitude varitions propor:tional 
phase varia+Jions between said synchrOnizing ig 
ns)l and said révolutions-indicating Signal; and 
means couplC fo .Sid phaSe-detector circuit anal 
75 respongive to said Contro1 signal "for controlling 
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the speed of said motor in a direction to com- 
pensate for such phase variation. 
4. In a wave-signal reciivir including a car- 
rierisignal source and a driving motor to De 
synchronized with a received synchronizing sig- 
nal, a control system comprising: a varible-im- 
pedance device coupled to said source and driven 
oy said motor for modulating a carrier signal 
derivid from said sourci in accordance with the 
revolutions of said motor; a detector circuit cou- 
pled to said variable-impidance device for de- 
tecting said modulated signal to produce a signal 
indicatin.g the revolutions of said motor; a phase- 
detector circuit coupled to said first-named de- 
tector circuit and responsive to said synchroniz- 
ing signal and to said revolutions-indicating sig- 
nal for producing a control signal having vari- 
ations proportional to phase variations between 
said synchronizing signal and said revolutions- 
indicating signal; and means coupled to said 
phase-detector circuit and responsive to said con- 
trol signal for controlling the speed of said motor 
in a direction to cornpensate for such phase vari- 
ations. 
5. In a television receiver including a sweep- 
signal generator and a driving motor to be syn- 
chronized with a received synchronizing signal» 
a control system comprising: a varible-imped- 
ance device coupled to said sweep-signal gener- 
ator and driven by said motor for mod,ulating a 

10 
signal derived rom said generator in accord- 
ance with the revolutions of said motor; a de- 
tector circuit coupled to said variable-impedance 
device for detecting said modulated signal to 
5 duce a signal indicating the revolutions of said 
motor; a phase-detector circuit coupled to said 
first-named detector circuit and responsivi to 
said synchronizing signal and to said revolutions- 
indicating signal for producing a control signal 
lO having variationi proportional to phase varia- 
tions between said synchronizing signal and said 
revolutions-indicating signal; and means coupled 
to said phase-detector circuit and responsive to 
said control signal for controlling the speed of 
15 said motor in a direction to compensate for such 
phase variation. 
IICHARD O. GRAY. 
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